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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent deterioration of 
an amorphous structure in a face plate. 
SOLUTION: This golf club head 1 comprises a face 
member 2 having a face surface F to strike a ball, and a 
head main body 3 fixed to the face member 2. The face 
member 2 comprises a face plate 2a comprising 
amorphous metal to form at least part of the face surface ■ 
F, and a circular face circumferential edge part 2b 
installed on an outer circumferential part (e) of the face 
plate 2a. The face circumferential edge part 2b is formed 
of molding material Y including resin or rubber which is 
resistant to impact in striking a golf ball, and which can 
be molded at lower temperature than the glass transition 
temperature of the amorphous metal. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

i 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the golf club head equipped with the face plate which 

consists of an amorphous metal. 

[0002] 

[Description of the Prior Art] In recent years, the golf club head using the face plate which consists of an 
amorphous metal is proposed by JP,1 1-76457,A etc. The property especially of [ in order that an 
amorphous metal may equip coincidence with high intensity, a high degree of hardness, and low 
Young's modulus ] high intensity and a high degree of hardness can make a face plate thin, maintaining 
reinforcement, since it is moreover low Young's modulus, tends to bend, can constitute a face, it raises 
the repulsion property of a ball, and is utility at increase of flight distance. 
' [0003] By the way, if such an amorphous metal is heated more than a glass transition point, amorphous 
structure will be eased and it will crystallize, when this crystallization progresses, it will stiffen, and the 
aforementioned property will be lost. When the face plate which follows, for example, consists of an 
amorphous metal is fixed on a head body by welding, crystallization progresses in a weld zone and there 
is a problem that reinforcement etc. falls. 

[0004] In order to solve such a trouble conventionally, in JP,9-327533,A, or and welding [ fixed means 
other than welding and ] this intermediate stiffening ring to a head body, while equipping in total are 
proposed in the face plate which consists of an amorphous metal by the intermediate stiffening ring 
which consists of a crystal metal, for example. However, by the approach of equipping an intermediate 
stiffening ring with a face plate by a caulking etc., in order to join both members firmly [ there is no 
clearance and ], very high process tolerance is required and there is a problem that productivity is bad. 
[0005] think out this invention in view of the above problems — it is **, and it aims at offering the golf 
club head which can be manufactured well, and its manufacture approach, without causing 
crystallization of the face plate which consists of an amorphous metal. 
[0006] 

[Means for Solving the Problem] The face member which has the face side where invention according to 
claim 1 carries out the hit ball of the ball among this inventions, It is a golf club head equipped with this 
face member and the head body which fixed. Said face member The face plate which consists of an 
amorphous metal and forms said a part of face side [ at least ], It consists of the face periphery section of 
the shape of a ring with which the periphery section of this face plate was equipped. And while forming 
from the molding material containing the resin or rubber which can bear this face periphery section at 
the impact at the time of a golf ball blow, and can be fabricated at temperature lower than the glass 
transition point of said amorphous metal at least This face periphery section is characterized by 
consisting of mold goods with which the periphery section of said face plate was equipped by shaping. 
[0007] Moreover, while, as for invention according to claim 2, the molding material of a parenthesis 
contains thermoplastics, thermosetting resin, fiber strengthening resin, or hard rubber by said head body 
consisting of said molding material, the face periphery section of said face member is a golf club head 
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according to claim 1 characterized by said thing [ having fixed ] by this head body, adhesion, or joining. 
[0008] Invention according to claim 3 moreover, said face plate It has the protrusion rib which follows 
[ to a face rear-face side ] said periphery section along with a projection and this periphery section in the 
location which separated small distance toward the method of outside from a face side. Said face 
periphery section It is the golf club head according to claim 1 or 2 characterized by having the slot 
which holds densely the side face in which the face side side of this protrusion rib is turned to, the side 
face in which the face rear-face side of said protrusion rib is turned to, and the periphery side of said 
protrusion rib. 

[0009] Moreover, invention according to claim 4 Form the cavity which carries out positioning 
immobilization of the face plate which becomes metal mold from an amorphous metal, and surrounds 
this periphery section in that periphery section, and it is filled up with liquid or the molding material 
containing viscous body-like resin or rubber in the cavity of a parenthesis. By fabricating at temperature 
lower than the glass transition point of said amorphous metal, it is characterized by including the process 
which equips the periphery section of a face plate with the face periphery section of the shape of a ring 
which said molding material solidified, and the process which pastes up or welds [ said / head ] this face 
member. 
[0010] 

[Embodiment of the Invention] Hereafter, the golf club head of this operation gestalt is explained based 
on a drawing with the manufacture approach. In drawing 1 , the decomposition perspective view of the 
golf club head (it may only be hereafter called a "head") 1 of this operation gestalt and drawing 2 show 
the sectional view, and drawing 3 shows the A section enlarged drawing of drawing 2 , respectively. In 
drawing, the head 1 of this operation gestalt has illustrated the thing of a wood mold which has Centrum 
i inside, and is equipped with the face member 2 which has the face side F which carries out the hit ball 
of the ball, this face member 2, and the head body 3 which fixed. 

[001 1] Said face member 2 consists of face plate 2a which consists of an amorphous metal and forms 
said a part of face side [ at least ] F, and face periphery section 2b of the shape of a ring with which the 
periphery section e of this face plate 2a (shown in drawing 3 .) was equipped. Thus, when an amorphous 
metal is used for face plate 2a of a head 1, it is useful to improving the flight distance of a hit ball like 
the above-mentioned. 

[0012] Said face plate 2a is making tabular [ which consisted of magnitude which makes the principal 
part of the face side F so that the substantial effective hit ball field of the face side F may be occupied ] 
in this example. While such face plate 2a presses the alloy ingredient by which melting was carried out 
to the. shape of a liquid with the water-cooled metal mold of a vertical pair into the vacuum as shown in 
JP,1 1-76475, A, or the inert gas ambient atmosphere The manufacture approach quickly cooled the rate 
more than a critical cooling rate so that a crystalline nucleus may not generate and grow (it is hereafter 
called the M forging method".) etc. — by using, it is possible to fabricate as tabular material (bulk 
material) which has an amorphous organization. However, if it is an amorphous metal, it will not 
especially be limited how it was manufactured. 

[0013] Moreover, although the thing of various alloy presentations is used for an amorphous metal, it 
consists of presentations shown by general formula:MaXb (a and b are 65<=a<=100 and 0<=b<=35 at 
atomic %), for example. Said M is one or more kinds of metallic elements chosen from Zr, V, Cr, Mn, 
Fe, Co, nickel, Cu, Ti, Mo, W, calcium, Li, Mg, Si, aluminum, Pd, and Be here, and, as for said X, what 
consists of one or more kinds of metallic elements chosen from Y, La, Ce, Sm, Md, Hf, Nb, and Ta is 
desirable. Moreover, said a and b are 65<=a<=95.5 preferably. It is desirable to be referred to as 
0.5<=b<=35. However, an amorphous metal is not limited to the thing of such a presentation. 
[0014] Moreover, it is not necessary to be necessarily perfect amorphous single phase as an amorphous 
metal, and it could little-deposit and the amorphous phase could be made to distribute minute crystal 
grain. For example, it is desirable to use what made 90% more preferably the rate alpha of amorphous 
which is the degree of an amorphous phase, i.e., the ratio of the volume vl of an amorphous phase and 
the whole volume v, (vl/v) 80% or more still more preferably 75% or more more preferably 50% or 
more. After washing in cold water, such a rate alpha of amorphous removes a corrosion coat, observes it 
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with an optical microscope while it grinds the cut cross section of the sample of a metallic material to a 
mirror plane and makes an etching reagent corrode a front face, and it can be specified by measuring the 
area of an amorphous part on a naked eye or a photograph. Moreover, such a rate of amorphous can be 
adjusted by heat-treating after changing an alloy presentation, the cooling rate which cools the melting 
alloy at the time of manufacture or temperature, the oxygen density in the gas of the perimeter at the 
time of manufacturing an amorphous metal further, etc., or molding. In addition, in this example, what 
used the amorphous alloy of Zr55aluminuml0nickel5 Cu30 (a figure is atomic %) for the face plate is 
illustrated. 

[0015] Moreover, said face periphery section 2b consists of mold goods with which the periphery 
section e of said face plate 2a was equipped by shaping while being formed from the molding material 
which contains the resin or rubber which can bear the impact at the time of a golf ball blow, and can be 
fabricated at temperature lower than the glass transition point of said amorphous metal while making the 
shape of a ring with which the periphery section e of this face plate 2a was equipped. In addition, when 
finishing fabricating "the mold goods with which the periphery section e of said face plate 2a was 
equipped by shaping", they means the mold goods which said face plate 2a is equipped and may be 
unified. 

[0016] With such a head 1, shaping and coincidence can be equipped with face periphery section 2b 
easily and certainly at this face plate 2a, without crystallizing the amorphous structure of face plate 2a. 
Consequently, since it can equip with both without a clearance and excels in mass-production nature, 
making cutting with a high precision etc. unnecessary like the wearing approaches, such as a caulking, at 
face plate 2a and face periphery section 2b, the productivity of the head 1 equipped with face plate 2a 
which consists of an amorphous metal may be improved sharply. 

[0017] As said molding material, for example including thermoplastics, thermosetting resin, fiber 
strengthening resin, or hard rubber, it does not destroy by the impact which hits a golf ball with a head 1 
out of these, but, moreover, the ingredient which can be fabricated at low temperature is suitably chosen 
from the glass transition point of the amorphous metal of face plate 2a. For example, to a thing desirable 
as thermoplastics, polypropylene resin, polystyrene resin, polyethylene resin, vinyl chloride resin, 
polyamide resin, polycarbonate resin, etc. are mentioned, and they can also be used together to it. Phenol 
resin, polyester resin, melamine resin, silicone resin, an epoxy resin, etc. are mentioned to the still more 
desirable thing as thermosetting resin. Moreover, the resin reinforced by one sort or two sorts or more of 
fiber, such as a carbon fiber, a boron fiber, and a glass fiber, for example, glass fiber strengthening 
phenol resin, glass fiber strengthening polyester resin, a carbon fiber strengthening epoxy resin, glass 
fiber strengthening polycarbonate resin, etc. are mentioned to a thing desirable as fiber strengthening 
resin, especially - desirable - tensile strength - that of 50 to 400 (MPa) extent - although ~ it is 
desirable. Moreover, it is set as the value which does not destroy the thickness of face periphery section 
2b etc. by the impact which hits a golf ball. 

[0018] Moreover, as shown in drawing 2 and drawing 3 , as for face plate 2a of this operation gestalt, 
the thing which continued along with a projection and this periphery section e and which projected and 
was equipped with the rib 1 1 is illustrated from a datum plane 10 toward a way in the location which 
separated the small distance s to the face rear-face side at the periphery section e outside face plate 2a 
from the face side F. And said face periphery section 2b forms with shaping the slot 12 which holds 
densely the side face PI in which the face side F side of this protrusion rib 1 1 is turned to, the side face 
P2 in which the face rear-face side of said protrusion rib 1 1 is turned to, and the periphery side P3 of 
said protrusion rib 11. Therefore, face periphery section 2b can hold face plate 2a firmly continuously 
annularly in a cross direction and the vertical direction, and may increase both bond strength. Moreover, 
by the caulking, as a result of being formed by shaping, even if this slot 12 is the protrusion rib 12 which 
has big protrusion height which becomes difficult, it is held certainly and easily and can raise bond 
strength. 

[0019] Moreover, as shown in drawing 1 and drawing 2 , said head body 3 is equipped with side section 
3c which inherits between crown section 3a which makes a head top face in this example, SOL section 
3b which makes the base of a head, and crown section 3a and SOL section 3b, and 3d of shaft 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran__web_cgi_ejje 4/12/2007 



JP,200 1-145712, A [DETAILED DESCRIPTION] 



Page 4 of 7 



attachment sections equipped with the end of a shaft, and is using the face side F side as opening by this 
example. Moreover, as for this head body 3, in this example, it is desirable to form from said molding 
material which forms face periphery section 2b, and the same more desirable molding material Y as face 
periphery section 2b. 

[0020] Moreover, the opening edge 13 of said opening and the plane of composition 14 (shown in 
drawing 3 ) it turns [ plane of composition ] to the head body 3 side of face periphery section 2b have 
fixed the head body 3 by adhesion or joining. When pasting both up, the optimal adhesives according to 
the ingredient which forms face periphery section 2b and the head body 3 can be used. Moreover, in 
case both are welded, it is possible to carry out by heating at temperature lower than the glass transition 
point of the amorphous metal of face plate 2a, and it is desirable at the point which a possibility of 
causing degradation of the amorphous phase of a face plate does not have, either. 
[002 1 ] The outline sectional view explaining the manufacture approach of such a head 1 is shown in 
drawing 4 - drawing 6 . The female mold Ml of metal mold M is shown, and the face side F is turned 
for face plate 2a which becomes the shaping dead air space of this female mold Ml from an amorphous 
metal downward, and positioning immobilization is carried out at drawing 4 using Dice D. Thereby, the 
cavity C of the shape of a ring surrounding this periphery section e is formed in the periphery section e 
of face plate 2a. That is, by this example, the above-mentioned cavity C is formed by the profile 
dimension d3 of the shaping dead air space of female mold Ml consisting of profile dimensions d2 of 
face plate 2a as a size, and forming the profile dimension dl of Dice D in smallness rather than the 
profile dimension d2 of said face plate 2a. In addition, the periphery section e of face plate 2a constitutes 
a part of this cavity C. 

[0022] Next, as shown in drawing 5 , specified quantity restoration of said molding material Y of the 
shape of liquid or a viscous object is carried out into this cavity C, for example. And as shown in 
drawing 6 , face periphery section 2b of the shape of a ring which said molding material Y solidified can 
be equipped with and fabricated in the periphery section e of face plate 2a by pressing this cavity C 
using a punch M2 from the upper part, and pushing in a molding material Y densely in Cavity C, and 
cooling, for example. Under the present circumstances, since metal mold M and a molding material Y 
are both heated only to temperature lower than the glass transition point of the amorphous metal of face 
plate 2a, degrading the amorphous organization of face plate 2a is prevented. Moreover, the head body 3 
can fabricate a molding material Y using female mold M3 and the metal mold which has a punch M4, as 
shown in drawing 7 . And the head body 3 unmolded, respectively as shown in drawing 8 , and said face 
member 2 are unified by adhesion, joining, etc. The head 1 of this operation gestalt can be manufactured 
by this. 

[0023] Other manufacture approaches of a head 1 are illustrated in drawing 9 . In this example, that by 
which face periphery section 2b is constituted from fiber strengthening resin (FRP) is illustrated. While 
it allots so that it may cover annularly with fiber strengthening resin in this example in the periphery 
section e of face plate 2a first fixed in female mold M5, and forming a preliminary molding object, hot 
press shaping is performed by pressurizing from the inside with the pressurization bag B which 
surrounds this by the heated female mold M5 and the punch M6, and expands by restoration of gas. The 
face member 2 which face periphery section 2b was fabricated and was united with face plate 2a by this 
can be manufactured. Moreover, when fiber strengthening resin constitutes the head body 3, 
pressurization and hot press shaping are performed similarly. And after carrying out the under coat of 
the primer to the plane of composition 14 of fabricated face member 2a, and the opening edge 13 of the 
head body 3, it can paste up using 2 liquid hardening mold epoxy system adhesives, and the golf club 
head 1 can be obtained similarly. 

[0024] Although the operation gestalt of this invention was explained above, the usual metallic material 
etc. can be used for the head body 3 besides the molding material of instantiation, and it can fix with 
adhesives etc. with face periphery section 2b at this time, for example. Moreover, although the thing in 
which Centrum i was formed to the interior of a head is illustrated in this example in order to raise the 
face property of an amorphous metal to the maximum, it is possible for it to be filled up with foaming 
resin etc. and to make the head body 3 into solid structure. Furthermore, this invention is not limited to 
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the head of the wood mold of instantiation, and if they are golf club heads, such as a head of a putter 
mold, an iron mold, and the utility mold that has the in-between configurations of a wood mold and an 
iron mold further, it can be applied to various things. 
[0025] 

[Example] Productivity, the condition of the amorphous organization of the face plate after manufacture, 
endurance, etc. were tested about the golf club head (example 1) manufactured by the approach shown 
in drawing 4 -7, and the golf club head (example 2) of the wood mold manufactured by the approach 
shown in drawing 9 . Moreover, the test with the same said of what fixed the face plate of an amorphous 
metal by press fit on the thing (example 1 of a comparison) which fixed the face plate of an amorphous 
metal by welding on the head body which consists of titanium for a comparison, and the head body 
which consists of stainless steel (example 2 of a comparison) was performed. 

[0026] In addition, in the example 1 , each of face periphery sections and head bodies (thickness is about 
1 0-20mm) was fabricated from thermoplastics (glass fiber strengthening polycarbonate resin) (melting 
temperature of about 220-230 degrees C), and both were pasted up using 2 liquid room-temperature- 
curing mold epoxy resin adhesive in it. In addition, the face plate was manufactured by said forging 
method, and thickness was set to 3mm. Moreover, the protrusion rib with 1 .5mm [ in thickness ] and a 
protrusion height of 5mm was formed in the periphery section. Moreover, the alloy (about 410-430 
degrees C of glass transition points) of Zr55aluminuml0nickel5 Cu30 (a figure is atomic %) was used 
for the amorphous metal. 

[0027] In the example 2, after fabricating each of face periphery sections and head bodies (thickness is 
about 5- 15mm) in carbon fiber reinforced plastics (matrix resin is the thing of an epoxy system) (curing 
temperature of about 130 degrees C, setting-time 120 minutes) and applying a primer to a plane of 
composition, both were pasted up using 2 liquid room-temperature-curing mold epoxy resin adhesive. In 
addition, the ingredient and the configuration were similarly treated the same with an example 1 for the 
face plate. 

[0028] Moreover, the condition of the amorphous organization of the face plate after manufacture was 
performed by observing the joint of a face plate and a head body with an optical microscope. While 
equipping with the still more nearly same shaft on each sample offering head about the endurance of a 
head and manufacturing crab, this crab was attached in the swing robot (product made from 
MIYAMAE), the ball was hit 3000 times in head speed 50m/s, and the existence of damage was 
checked. The result of a test is shown in Table 1 . 
[0029] 
[Table 1] 
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[0030] The thing of an example not degrading the amorphous organization of a face plate compared with 
the conventional example and the example of a comparison, and excelling also in productivity and 
endurance was checked as a result of the test. 
[0031] 

[Effect of the Invention] As mentioned above, since the face periphery section consists of mold goods 
with which consisted of a molding material which can be fabricated at temperature lower than the glass 
transition point of an amorphous metal, and the periphery section of said face plate was equipped by 
shaping, by invention according to claim 1, this face plate can be equipped with it easily and certainly, 
without crystallizing the amorphous structure of a face plate. Consequently, as a result of being able to 
equip with both without a clearance and excelling in mass-production nature, making cutting with a high 
precision etc. unnecessary like the wearing approaches, such as caulking, at a face plate and the face 
periphery section, the productivity of the golf club head which has the face plate of an amorphous metal 
may be improved sharply. 

[0032] Moreover, in invention according to claim 2, while a head body consists of said molding material 
and the molding material of a parenthesis contains thermoplastics, thermosetting resin, fiber 
strengthening resin, or hard rubber, by said face periphery section and adhesion, or joining, this head 
body can perform easily fixing with a head body and the face periphery section, as a result of [ said ] 
having fixed, and its productivity improves further. 

[0033] In invention according to claim 3, moreover, said face plate It has the protrusion rib which 
follows [ to a face rear- face side ] said periphery section along with a projection and this periphery 
section in the location which separated small distance toward a way outside a face plate from a face side. 
Said face periphery section By having the slot which holds densely the side face in which the face side 
side of this protrusion rib is turned to, the side face in which the face rear-face side of said protrusion rib 
is turned to, and the periphery side of said protrusion rib, it can equip with a face plate and the face 
periphery section more firmly, and endurance improves. 

[0034] Invention according to claim 4 in moreover, the periphery section of the face plate which consists 
of an amorphous metal by which positioning immobilization was carried out within the cavity of metal 
mold This periphery section is met. Liquid or by arranging the molding material containing viscous 
object-like resin or rubber, and fabricating at temperature lower than the glass transition point of said 
amorphous metal By including the process which equips the periphery section of a face plate with the 
face periphery section of the shape of a ring which said molding material solidified, and the process 
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which pastes up or welds [ said / head ] this face member This face plate can be equipped easily and 
certainly, without crystallizing the amorphous structure of a face plate. Moreover, since it has equipped 
with shaping, as a result of being able to carry out the wearing immobilization of both without a 
clearance and excelling in mass-production nature, the productivity of the golf club head which has the 
face plate of an amorphous metal may be improved sharply. 

[Translation done.] 
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fca^$*rC^£>. LA»Uir#f>, *»L^(ci 07 
x-xK^ttJfa'Jy^H^-r&^TIi. HSPtt?:^ 

[0005] *^{±. ia±co «t 3 %fm£&z.miti% 

Ztifci><7)X\ T^1V7 r X&M,ti>tots:h7 x-X«co 
^ < i b $r < <SjaL3Sd*;P7^ 

7A7 K&tf-ecOgjStfftfcigft-t&ci: £Btt>t L 
[0006] 

^col^fi, ^-^5rtT^tS7x-x®5rW^7x 

-xrntb . zcvy x.-xmtbmfiztiti'^v h** 

tSrftx&^7^77'vy KT£>oT. I5fe7x-X 
T ; t^7rx^m*>f>^c>3*^l!ii27x-Xffi 
co^^r<fci-g8$r^f|,7x-X«i:. C:c07x- 

xmwmmzmmztifz y y^«co7 x-x^gss t 

*^^<tt>ic07x-x^S?^. ^;|/ 
7 ^-;WT^FC0ff^ti9i.*>o I5ET : E^7 r x&g 

^istswumm^m^thbb^z, i7x-^ 

tzimff a frt>%ZZbi:mibLX^&. 

[0007] ttzm$m2gdm<7)%pm. wm^v k* 
mmm. mmmm. mmmss. x«ss^a 

Z&tsbbUz. 15127 x-XgBttc07x-xj§US 
Jt^i:5r^F®t-n.^^li2^co^7^77^ y K 
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[0 0 08] ifcmgmSSiWLCtf&M. m§i7x-X 
mBSMSU£7 x-xH*»fe7 i-xMffl^h 

#m i xii 2 feso =oi- 7 ? 7 7X vvx-hh. 
[0009] ttzW^AUfflnftmt. gmizTw 
7TX£mfrt,%z>7j--xmz&s$iiibm£Lxz<7) 
tmmzm-mzmtj** ft < i^-oz^ 

\m#®zitmLxm£T±)V7TX<km?>Ji7xw& 

&£*)i>&l^m.X'fmrfhC\tlZ£ t ). 7x-X«<D 

[00 10] 

m i \i*mmm<r) j>i>7?7 7X -y k ( ot , #*= 

rvyFj t^dZttfihh. ) l<Ottft?s£H£H, H2 
»2-£<O»rffi0, 03(±02WAm^S5r'eit-f^L 
T^&. Htcfc^T, ;*^J&*3tf>^-y Kite, rtgBt 
4»£& i £lPf & -7 -y Vm^mm^ LTfc 0 , 

>vznm-h ? x -a® f Sr^rts 7 x -xgm 2 1 , 

Z<T>7 x-XgW 2 fcH*3*i£A.y K*tt3 fc Sr^i. 
5. 



[0 0 1 1] ff^7x-XgS#2»i, 7W7rX 
*»£&0*^ijlB7x-XBF<D^&< t gSSrJgft 
-fl>7x-XK2 afc, CC07x— x£2al>W3g$e 

(H3tCijrr. ) (C^»$tl)t'Jy^ttt07x-X^g 
^2btA^<g^§tLTV^. ^^idtr^^rX 
£m£^-yKlc07x-X«2aKffl^v:i§£K«. Kf 

[00 12] iffi7x-.X}R2a«, *P9T«7x-X 
BSFc7)IIM«p5r*5WT«^^ J: o 7x-xffiF 

(Dim®**-?** z£.x®&zixrzm.ztc lx ^ 

6. d&7x-x«2a{i, fi&ttiTfim l- 

7 6 4 7 X d^mS+Xte^RStttf 

m tixfmthzttffl&t%r,x^i>. tot'u 
r=e^7 rx^mxhtus^ a<r>x o tc Lxmmztifz 



[ooi3] itcT^w r x&miziz. m«<?)-&&m. 

tf&)i>0)tfm^$>tl?>tf. ffltlf. — MaXb 
(a, bUJBFF%?6 5Sa^l 00. 0gb^35) 

•c-^ii&a«Ti8tf:$ii^. c^T\.mieM«. z 

r, V. Cr, Mn v Fe, Co, N i, Cu, Ti, 
Mo, Ca, Li, Mg, Si, Al, Pd, Be 

x outfits i TmmK^MJtmx'h o , tngx& 

Y, La, Ce, Sm, Md, Hf, Nb, TaA^I 

10 itift&Kli. ItfEa, b<i, 65^a^95. 5 
0. 5gbg3 5fc-rS<7)* { a^bl\ fflLTty^r 

x&miz cox o %m&<?)hcoi,zmfezti& z t n% 

[00 14] ^^T^^rX^iSt LT(i, #-fLt> 
S£££7*^7 r XJjMa-e*>£#g»i&< , TW7 r 

rXfflC7)«cfl|vl t^ftcoflcSvfccoit (vl/v)t 
$>IT^7 r xm<* Sr , 50%JiLt, «tOff*L<li 
20 7 5%«±, $^>^^t<Ji8 0%Ot, XVISiL 

<H9 0%bUci>mm^ztimiU\ z<?>£ 
o^:T^7 rxmct ti, teWMfkryryTiwyti y h 
Biffi?:^ffi £ X'®m Lx -y ^-y ymzX$m it 

Twyrxmi. mm<Dim&&£i$Ki 
is cuso (wmm^FX) <r>r^>v7rx^^m^ 

t:i>c7)£m^LX^&. 

[0 0 1 5] £*itgfB7x-XjgtiS&2b<i, ;«7i 

t (c , ^tv 7 x-Mi&s&mm tzm t a*ofTfa7^ 
7 r x&mco#7xm&&x o i>&^%j£X'm*im% 

rt^tJ: 0 BUS7 x-X« 2 a^TOe (Ci^tSfUt 
40 «Jg,Ri*>^^|.. r^(CJ;i)|!li£7x-X«2a 

&X-mi7 x 2 a tcH«$ ixT-flcfb Loh£M 
FaZWfcLX^h. 

[00 16] ZCOXoK^vVlX-li. 7i-^» 
2bSr, 7x-X«2a<0Tt;l/7rX«jg^}gf B fl:$ 
-frS^k^LtC«Jgk^tCK7x-X)R2 a(C§^(C 

^)idtC7x-X«2a, 7x-XjaMSS2b^g[ 
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5 

57i -AWL 2 a ZMz.^ ••/ K 1 co^M^^izfi] 

[0017] mxmttnt Lxti. mum*iwmi 

5ffi^-fcJ:oT{i®8-l*i\ LH7x-X«2a« 

l^BIBi. tfyx^yglflg. i&fct':i/i/§||g. 'JT 10 
LTff * U^&ofctt. 7xy-/u©B§. TKUxx-f/i- 

tan. ^^sy^iii. ^'jn->^ii. x^^fflug^ 

$fl§. ^-^yJSIt^-fbx^^llg, ^7X«St^t 

USIOaUWS 0-4 0 0 <MPa)8*W>fc;WH*L 
V>. ifc7x-Xji]||&2b^$3?k:^l/7*-;l"£ 

[00 18] *&H2« 03KSct*D<. 2fcHi|0®c7) 
7i-^I2ali, ZcmmUelZ^ 7i-XlF*>f> 
7x-XSffl{ffl / VjNffiS8s $-[@T!tiaa-C7x-X«2 

ac^^ci6i*^T»®i ofrbm&Ltroim-im 

e trffioTM^L^ai 'J 7' 1 1 $rftt7tt<0*^S 
tlh. -J-LT. B?S7x-X^^g52b«. Zcr&i&O 
71 lc07x-XffiF|ffl2:r6)<(fflfflP 1. lu^aj'J7' 30 

i ico7x-xsMffl^i6i<roffiP2. xt/fne^tij y 

7" 1 1 (ommmp 3 Sr&lcfitfrf&iftat l 2 J: 
OMUMS. 7x-xjatiS2b(i» m® 

u\ii&x/±.T^Ty x-xst 2 a zmmzmst LX& 
mt%z£ott%%m.\mz*tthm&V7'i 2x 

[0019] ifcHE^? K#ft3te x Hi . M2iZyp 40 
-f#0<. #Wm^-y KiffiSr^r-r^^^ygSSa. a. 
•yK<0&H£ : 5rfV-/l'&3b s ?7<7>gB3 afc V- 
/l^3bi<7)ra£&<*lM KS53c. Stfi^y l-CO- 
^l^SSix!.^? bJBWI3!3 d£#U. 7x-Xffl 

Fmxmx'imnt ix^i. tttmx-itzn^v 

F*(*3t±. 7x-Xj^|gg&2b£^j£l.TU6f|^j£ 

mm. x*)#£L<&yj:-Amim2btmtim 

[0020] tfz^-y K#ft 3ti. S^^no^P^gS 
1 3t. 7x-X/g||&2bco^-7F*flc3l!£|fi]<l£ 50 
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£M14 (03^-T) itf^XliMCcfcOII^S 

b. ^v\ i *mim&tztfnizmtt:mm&mmm 
zm^&zttfX'Zh. ttifii%£fm-t&mi. y* 

-X«2 a«7^7 r A&W&tiyAfflZ&X 0 1>® 

T^7rXffl^ft£ffl<fc*fti&v\.reff2 L 

[002 1] 04~H6tckt CLWASSr^-yFltf* 

^SMcOTSM 1 £^ LTfc 0 , £ (DTMM 1 <7)fm£i 
mzT^iV y r A±m)*t>tph 7x-X«2aSr7x- 
XMF £T£|t!lftto* r 4 ^ D £fflwcfi[gSW>B£ L 
TI^S. CfL(Cj;0. 7x-X«2a<0^^et<i. 
^Wil&e Srffltf U y^«<7)^r^ t x -f CtfB&ZtlX 

-«:i5^*0l|-C«TMM l oji^^r<7)^ll5^m 
d3fct 7x-Xl2 a<9HjMi£d2 J: 9 t^ct LT 

AWL 2 a colS^^ta d 2 i 0 t/N^Jt-f S «I t X'IMi 
*vt;T-lC£&f&LX^&. K&y X.-XM2 acW 

[0022] ifclc. 05(C^rTJ:d(C, I^+t'f< 

t'f 4 C £±*-*^±SM2 Srfflv^T fflfiELT*^ t*f 
■S^fclCiO, 7x-XS2a^jgg?et:f|ie«Jg« 

^ Y« L^: 'J y 7W>y x -x 2 b Sr§|* L 

a<OTt;l^7 r xffl^^t^^S z t tm±Ztih . 

y H**3{i, «?yx.(f07tc^-tJ:3t. TSM 
3. J^M4^#tS^5rfflv^T«Jg««Y^)S^L 

ztx. msiZTfctxoizzti^timmztuz^ 
?) : *ft3tmiyx-Ams2tzmz.ifwg. mm 
mzk*)-Mk?z>. ztnzxr>x. *$mmm<r>^y 

HlSrSiSLdl.. 

[0023] 09 fcfcL K 1 iOfS^SjS^rffii^^K 
LT^I>. 7x-x^^i52b^J»8^tS 
flg (FRP) Tl8«$ixStcOiS:0^LTV^. ^^01 
T'<i . 5frfTSM 5 L)t7x-X«2a <mWi 

*5r^«-r £ 1 1 1 fc, fllS*$*t*:TSM 5 . JLMM 6 
T'i^LSr^H Lfjoi} xeyfiMUz X ~>XWmthME* 

fro. ztiizx*). y x-xmmi2btffmztixy 

x -XS 2 a fc Lt7i -Xgm 2 SrSitT'# 

£iziijmizM± m&7\sX]mz?To. *ix, & 



BZtlfzy a<7)t%$m 1 4 . Mf^y 

y 9y J**\ 7HI d k **C* S . 
[0024] i^*W»05IIBSBK:ouTKiJILfc 

ttmilt. WeFffyrjf KS<OA.. y h'tn^fts i>co 

[00 25] 

[HJSfll] 04-7 fc* Lfc ^TSii U: dVU 7 ? 5 

gi£^7x-*«<97^7rX*Ija<7)# 

x-x«£*ggfr:J:D@*U:k?> (JUSMl ) . 
x-xKSrffiAlciOPtLfckO (lt«W2) fcov> 



(5) ^2001-145712 

8 

* [0026] z&m&m 1 t<±7 x.-xmm&. ^7 h 

*ft (l*lJ5»im 0~2 0mn) Sr^-mt^^tteSig 

sksj^2 2o~2 3ox:) u M%£2mm&mm 

«Hiwi2«^tJ:0SffL. JS3li3miDfcU:. £tz 

is Cuso (ft?tt£¥%) (tf%MH&£ft4 
10 1 0~4 3 0°C) £fflvtfr. 

[0027] Hil^2T'<l7x-X^^. 'Vy 
(f*)ff(£ft5~l 5«m) ^Vv^MbDeHRMHMI^tffi 

(mLiS&V) 1 3 0-C. SflM 1 2 0#) L. J$£ffl 
fcT^v-fciMiLfcgL P*g£2?Sgffl®fcSx;tf 
*^SIIIg*ig^£ffl^TJSiL*:. 3ri>7x-xt£ti 
»£L J^ttHiSWltlSIttcL^. 

[0028] £tzW&®<r)y x-xfccOT^ils? r^i 
MOKSil. 5l^®eiMtCT7x-7.«t^-y K**t 

SAttfcOkvrtt, «-ffisS^-y H(3^-<7)^^7h$r|g 
miXfyy'ZmiPr&tbUz. Z<?>7y7Zx4> 
?<a# y V ( {cffitOWtT^ y KXt- 

K50m/st300 0@^-yUSrJTSLja^0^i|$- 

[0029] 

[^1] 





£*a 1 




itttH 1 














HUB 
















•BtiH. 





[0030] t~x ko*£HL mmnl><n\i^ ®&m. 

immtit^xy x-x«£7)T^7 r xiiJM? 
UZtitz. 



* [003 1 ] 

11. 7x-7jgt§g8fi. rt;P7 rxsmnHy xWfr 




ZitiztzuzWiyx -xmz^z fr-owmiz&m 
-x«. yjL-xmm&izmmnis^mmttt'ZTF 

St Loo. M££l^&<§£iT'#M!lx(::gft6fc!j 

[0032] ttzm$miim<mwx'i±. ^ 
I ®m. f*mm®%k. mmitmm. xii.®mu>$ 
tmmximmiz£*)memmztiT^&&%:. 

[0033] ttim^m3Mm<7imixM. msiy x- 
x«kL i>nei'i-^SBtc7x-xH*^7x-xssffliak\ 

Li)^m-mmz®-->xm£-tz>%iii , jy~ttL. mi 

7i-»li, d^aj'jy<07x-Xffi|ffl^|6l< 
WML B^SfflU7V>7x-X§fflSI£r»J<IIffi. Jltf 

(CtO. 7x-X«i7x-XffiJi^£J:93£I|{;:§£ 
[0034] ^ ^ff^4^co^BB»±. M^ + t' 

7x-x«c^ma5tc. ^^mtc»-^T?s«i«x(i 

r X^JR<o^5Xfe^i 0 i>ffi^i&g-ej£» 

y x-xfocmmmzsmmtimtf 

MLLtz'J y?tf.<ny x.~xffim.*$km^h3Mt , 



(6) ^2 00 1-14 57 1 2 

1 0 

T^ny r x&mcny x-xfattth zf>vy ? 57X 
[0ffitf>fS*£fttBj]] 

[Hi ] ^yWivmmmt^^yvy-r^ y<t> 
ttmrnwrnx-hz. 
imii *<mmmx'bh. 

[03] *<DASH&*0T&S. 

10 [ 04 ] 7 x -x&tt <7>gi£lfi £§JHJft& «SB&SriB0 
[05] 7x-xgWcoS®Ig^giWS«PSBrffi0 

[06] y x-xm^wmmmmtzmmmm 

X'hh. 

[08] A.. y K<?)gjixg^iJiB|1-ra«lBSfrffi0T-*> 

20 [09 1 y x-xmt<Dm&xmzmm-&immffim 
x-hh. 

2 yy-xm-i 

2a 7i-XR 
2 b 7x-X^^gR 

io 3§ai'jy 

1 1 ffi& 
30 C ^t'x-r 

e y3.-xu<mm® 

M Ml 



[02] 



[03] 



[08] 






